Metallicity -Surface Brightness Relationships in Dwarf Galaxies Stuart Ryder (Mount Stromlo and Siding Spring Observatories) There is now a growing number of apparent correlations between the observable parameters of dwarf galaxies, including those between their luminosities, surface brightnesses, metallicities and colours. However, studies now are tending to the conclusion that the only truly fundamental one is the correlation of mean metallicity with surface brightness. The implications of such a relationship for the chemical evolution of dwarf galaxies is discussed. A single relationship already encompasses the dwarf spheroidals, irregulars and ellipticals, and probably extends all the way up to the normal spirals and ellipticals. New data for the Magellanic-type barred spiral NGC 1313 are presented which conforms well to this relationship.
Taurus Observations of NGC 5253
Keith Taylor (Anglo-Australian Observatory) The prominent star-burst system, NGC 5253, was observed with Taurus (the scanning Fabry-Perot imaging spectrograph) on the AAT in the lines of [OIII] 5007A and Ha. Using single gaussian fitting in the spectral domain, lineflux, velocity-dispersion and velocity-field images of the galaxy were created for both data sets. Given the relative high excitation of the emission-line gas, together with the IPCS's (Imaging Photon Counting System) greater sensitivity in the green, the [OIII] images offer a more sensitive mapping of the emission-line material than do the Ha images, allowing the outer filaments, beyond 2 kpc, to be revealed.
While the Ha velocity-field displays some hint of rotation about the minor axis of the underlying, SO spheroid (amounting to ~ ±15 km s~'), no such behaviour is evident in the higher excitation gas. Indeed the [OIII] velocity-field is characterised by cylindrical symmetry about the spheroid's major axis, with red-shift increasing towards the symmetry axis, quite incompatible with the expected differential rotation. Furthermore, the [OIII] velocity dispersion map reveals increasing line-width with distance from the same symmetry axis. In some extreme cases, the lines are resolvable into two separated kinematic structures.
The kinematic data, while being incompatible with simple orbital rotation, can be qualitatively explained in terms of a bi-polar out-flow collimated by a minor axis disk. Despite their appearance, however, the extended filaments show no indication of significant in-flow or out-flow and are difficult to reconcile with this or any other simple kinematic interpretation.
Extreme Hi-rich Dwarf Galaxies L. Staveley-Smith (Australia Telescope National Facility) Hi-rich dwarf galaxies mainly consist of low surface brightness irregular galaxies and blue compact galaxies. HI surveys of these classes of object have been conducted by Schneider et al. (1990, Astrophys. J. Suppl., 72, 245) and Gordon and Gottesman (1981, Astron. J., 86, 161) . Optical characteristics include blue colours, indicating low metallicity and/or recent star formation. Detailed spectroscopy (e.g., Izotov et al., 1990 , Nature, 343, 238) confirms many of these systems to be underabundant. HI observations and optical photometry indicate a trend of increasing Hi-richness with decreas-Proc.ASA 10(1) 1992 ing optical (blue) luminosity for the faintest dwarfs (Staveley-Smith et al., in prep.) . The luminosity function for dwarf galaxies remains as elusive as ever. Surface brightness selection effects argue for a large population of faint, low surface brightness galaxies as discussed by Tyson and Scalo (1988, Astrophys. J., 329, 618) 
Dwarf Galaxies in the Sculptor and Centaurus A Groups
Ste'phanie Cote' (Mount Stromlo and Siding Spring Observatories) The Sculptor and Centaurus A groups are among the closest groups of galaxies beyond our Local Group; their dwarf galaxy populations therefore offer a unique opportunity to study the very faint end of the galaxy luminosity function, which is still very ill-defined. We report the discovery often more dwarf members of the Sculptor group (adding to the six already known), and eight in the Centaurus A group (13 known), detected in HI with the Parkes Radio Telescope (among candidates originally chosen from inspection of the SERC J survey). In the Centaurus A group 18 dwarfs had their redshift confirmed by optical spectroscopy (Ha emission) with the 2.3-m telescope at Siding Spring. The dwarfs in the two groups have a wider spread in their spatial and velocity distributions than do the brighter members, as is the case for larger galaxy clusters.
Global Properties of Dwarf Galaxies in the Stromlo-APM Redshift Survey J. Loveday (Mount Stromlo and Siding Spring Observatories)
We present results concerning global properties (luminosity function and clustering) of dwarf galaxies in the Stromlo-APM Redshift Survey. This new sparsely-sampled survey covers a large area (4300 square degrees) of the southern sky to moderate depth (median redshift 14 300 km s~' )> and so provides reliable statistics on the properties of field galaxies. We show that the luminosity function is well fit by a Schechter function over the M Bj magnitude range -15 to -22 (assuming H 0 = 100 km s~' Mpc -1 ) with a flat faint-end slope a consistent with -1 , thus providing important constraints on the number of dwarf galaxies brighter than M Bj = -15. A counts-in-cells clustering analysis for two luminosity subsamples, and an estimate of the integrated correlation function as a function of absolute magnitude show that galaxies fainter than M Bj = -18 are only about half as strongly clustered as brighter galaxies on scales of up to 20 Mpc, thus supporting theories of biased galaxy formation.
Field Survey for Low Surface Brightness Galaxies B. Roukema and B.A. Peterson (Mount Stromlo and Siding
Spring Observatories) Film copies of SERC J Schmidt plates have been visually scanned for objects with visual diameters greater than about 20" having shading 'light grey' or fainter. Spectra have been obtained using the ANU 2.3-m telescope at Siding Spring for most of the objects on five of the plates (ESO/SERC field numbers 410, 412, 286, 287, 288) . Haand [Oil] emission are present in about half the objects, giving redshifts ranging from 0.005 to 0.036. The shape of the redshift distribution suggests that the sample could be complete to z = 0.020, implying a number space density of the sample of around 10-2 h 3 Mpc-3 . CCD photometry in B and R using the ANU 1.0m telescope at Siding Spring gives -16 a M B s -19, B -R = 1 and (u 0 ) B ~ 24 mag arcsec -2 for four of the objects. This suggests that the objects do in fact form a population having lower projected central surface brightness than 'normal' galaxies for their total magnitude range. Hence they may significantly affect the general galaxy luminosity function.
The Star-formation History of the Carina Dwarf Spheroidal Galaxy K.J. Mighell (Mount Stromlo and Siding Spring Observatories) A deep stellar luminosity function for the Carina dwarf spheroidal galaxy is analysed and a star formation history for the galaxy is derived that is fully consistent with star formation histories determined by analysing colour-magnitude diagrams. The bulk of star formation in Carina probably began ~ 9 Gyr ago and ended ~ 5 Gyr ago with the star formation rate being highest about 6-8 Gyr ago. Further analysis of the stellar luminosity function indicates that the old (age > 12 Gyr) stellar population of Carina is, conservatively, no more than 40 ± 5% of the total stellar population. This upper limit is consistent with estimates based on the fraction of integrated star light due to carbon stars of the intermediate-age population.
The apparent distance modulus of an intermediate-age stellar population can be accurately determined with stellar luminosity function fitting -independent of its star formation history. The reddening corrected distance modulus for Carina is (m -M) 0 = 19.72 + 0.10 mag if the extinction is assumed to be A v = 0.08 mag.
Spectrophotometry of Dwarf Elliptical Galaxies
M. Gregg (Mount Stromlo and Siding Spring Observatories) Spectrophotometry of compact (M32-like) dwarf ellipticals (cE) and nucleated dwarf ellipticals (dE,N) in the Virgo and Fornax clusters has been used to investigate the stellar populations of these two types of dwarf galaxies and their relation to larger ellipticals. The cEs have colours and Mg line strengths comparable to much brighter ellipticals, suggesting that they have managed to achieve high metallicities without the deep gravitational potentials of larger ellipticals. In contrast, the dE,Ns have relatively low Mg strength and blue colours, perhaps more similar to metal-rich globular clusters. Even so, the 4000A break for most of the nucleated dwarfs is too small for their Mg strength compared to the larger ellipticals. This can be interpreted as due to young or intermediate age populations. One dE,N in the Fornax cluster, G26, has a blue, strong-Balmer-line population and [OH] 3727A emission confined to the inner several arcseconds of its nucleus and a redder, weaker Balmer line population outside this region. This can be due only to a very young population, perhaps even ongoing star formation.
